
Project Introduction

A fire danger dataset for the continental US based on satellite hydrology
information, this can be updated monthly and used operationally to distribute
fire response resources.  The project involved working together with fire-
community end-users and developing a data product that can be utilized for
future NASA research solicitations in hydrology, disasters, and applied
sciences programs, as well as other agency (e.g. NOAA) program solicitations.

Quantify fire-moisture relationships.  At seasonal to annual time-scales, we
will use the published relationships between sea surface temperatures and
regional fire likelihood as a baseline predictor for a good or bad fire year [Chen
et al., 2016], and extend this methodology to include terrestrial water storage
information from GRACE.  That long-term prediction will then be combined
with a seasonal-to-monthly predictive approach based on surface moisture
conditions [Rousseau et al., 2015].  We also will use GRACE-assimilated land
surface model outputs of surface soil moisture (top 2.5 cm) at 12.5-km
resolution in the continental US.  At sub-seasonal time-scales (i.e. daily to
monthly) we will use assimilated soil moisture and AIRS VPD to estimate
future fire risk [e.g., Stavros et al., 2014].  The GFED4 fire occurrence and
burned area database [Giglio et al., 2013], which has several significant
improvements compared with earlierGFED versions, will be used with the
predictor variables in a multi-regression approach that employs efficient
parameterization. This results in a multi-variable algorithm for global
seasonal/monthly/weekly fire danger.  Two additional exploratory analyses will
be undertaken if time permits: (i) Investigation of whether canopy and ground
fuel moisture can be predicted using the SMAP vegetation water content
product; (ii) Investigation of ECOSTRESS data usefulness and predictive
viability.  Both are subject to data quality and availability limitations. A remote
sensing-based methodology for wall-to-wall fuel moisture levels would be
extremely valuable to fire managers for optimizing suppression and firefighting
resources.

Anticipated Benefits

The simultaneous existence of multiple JPL water cycle satellite missions
(SMAP, AIRS, GRACE/GRACE-FO) now creates the opportunity to make major
advancements in operational fire-risk assessment. It is now possible and
worth developing a global fire prediction system, based on NASA Earth
satellite observations to bridge a relationship with the operational fire
community in the US and globally. Early research efforts have laid the
technical foundation for a global fire prediction system, now we endeavor to
combine these techniques and make the system fully realized.

By assessing the current capabilities and based on the outcomes of the
proposed research we will identify key observational gaps and requirements to
enhance prediction of fire potential and provide insights on the type of
airborne or satellite observing system that can help fill the gaps.  This work
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will also expand the JPL Climate Center portfolio as fire occurrence and
intensity are expected to grow in a warming climate.

A system like this does not currently exist.  In the United States, operational
fire risk assessment is based on atmospheric reanalysis, and is limited to the
timescales of a weather forecast (i.e. on the order of 3-10 days).  Full
information on pre-season conditions has been demonstrated to be useful, but
is currently limited by interpolation between sparse networks. NASA satellites
are one of the only means of obtaining this type of information on surface and
atmospheric conditions with sufficient spatiotemporal coverage and resolution.
This is expected to be useful for NOAA and the US forest service in their
seasonal fire-risk assesments.

Fires are costly in terms of lives and property lost, as well as in the resources
spent in their prevention and suppresion. Before the fire season in the United
States, significant federal resources are allocated to regions nationally based
on the pre-season fire risk assessment.  This is done by the National
Interagency Fire Center (NIFC).  However, gaps in the methodology leading to
these risk assessments have been identified, limiting its ability to inform
resource managers.  These gaps include a lack of quantitative data on the
environmental conditions that lead to fire occurrence, and a reliance on a
relatively sparse network of fuel moisture measurements.  Fire danger is a
function of availability and amount of fuels, moisture of fuels, atmospheric and
meteorological conditions and ignition risk.  Furthermore, the driving agent of
fire danger varies by region.  Current operational risk assessments don't use
NASA satellite observations of these variables to assess fire danger.
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Organizations
Performing
Work

Role Type Location

Jet
Propulsion
Laboratory(JPL)

Lead
Organization

NASA Center Pasadena,
California

University of
California-
Irvine

Supporting
Organization

Academia
Asian American Native
American Pacific Islander
(AANAPISI), Hispanic
Serving Institutions
(HSI)

Irvine,
California

Primary U.S. Work Locations

California

Images

Fire Danger Assesment
System
This is an image of (a) individual
fire occurrence and (b) burned area
for the continental U.S., compared
with the observed fire occurrence
(c) and observed burned area (d).
(https://techport.nasa.gov/imag
e/33298)

Technology Maturity
(TRL)

Applied
Research Development Demo & Test

Technology Areas
Primary:

TX11 Software, Modeling,
Simulation, and Information
Processing

TX11.2 Modeling
TX11.2.4 Science
Modeling
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